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This lisLmg of claims w\\ replace all prior versions and lislings of claims in Ihe application: 
^Listing of CTIaims 

1,-1792. (Canceled) 

1703. (Original) A system configured to determine at least two properties of a specimen during use, 
comprising; 

a stage configured to support the specimen during use; 

a measurement device coupled to the stage, comprising: 

an illumination system configured to direct energy toward a surface of the specimen 
during use; and 

a detection system coupled to the illumination system and configured to detect energy 
propagating from the surface of the specimen during use, wherein the 
measurement device is configured to generate one or more output signals 
responsive to the detected energy during use; and 

a processor coupled to the measurement device and configured to determine a first property und a 
second properly of the specimen from the one or more. output signals during use, wherein 
the first property comprises a presence of macro defects on the specimen, and wherein 
the second property comprises a presence of micro defects on the specimen. 

1794. (Original) I'hc system of claim 1793, wherein the stage is further configured to move laterally 
during u,sc. 

1795. (Original) The system of claim 1793, wherein the stage is further configured to move rotatably 
during use. 

1796. (Original) The system of claim 1793, wherein the stage is further configured to move laterally and 
rolotably during use. 
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1797. (Original) The syslcm of claim 1793, wherein Ihc ilhmiination system comprises a single energy 
source. 

1798. (Original) The system of claim 1793» wherein tlie illuniination system comprises more than one 
energy source. 

1799. (Original) I'he system of claim 1793, wherein the detection system comprises a single energy 
sensitive device. 

1800. (Original) The system of claim 1793, wherein the detection system comprises more than one 
energy sensitive devices. 

1801 (Original) The system of claim 1793, wherein the measurement device further comprises a non- 
imaging scatlcromcter, 

1802. (Original) The syslcm of claim 1793, wherein the measurement device further comprises a 
scaltcrometcr. 

1803. (Original) The system of claim 1793^ wherein the measurement device further comprises a 
spectroscopic scattcromclcr. 

1804. (Original) The system of claim 1793, wherein the measurement device further comprises a 
rcflectometcr, 

1 805. (Original) The system of claim 1 793, wherein the measurement device fUrthcr comprises a 
spcclroscopic rettectomeler, 

1806. (Original) The system of claim 1793, wherein the measurement device further comprises an 
cllipsomcier. 

1 807. (Original) The system of claim 1793, wherein the measurement device further comprises a 
spcclroscopic ellipsometer. 
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1808. (Original) 'fhe system of claim 1793, wherein the measurement device further comprises a bright 
field imaging device. 

1809. (OrigiTial) The system of claim 1793, wherein the measurement device further comprises a dark 
field imaging device. 

1810. (Original) The system of claim 1793, wherein the measurement device further comprises a bright 
field and dark field imaging device. 

181 K (Original) Tlie system of claim 1793, wherein the measurement device fLirther comprises a non- 
imaging briglit field device, 

1812. (Original) The system of claim 1793, whei^in the measurement device further con^rises a non- 
imaging dark field device. 

1813. (Original) The system of claim 1793> wherein the measurement device further comprises a non- 
imiiging bright field and dark field device. 

1814. (Original) llie system of claim 1793, wherein the measurement device further comprises a double 
dark field device. 

1815. (Original) 'llie system of claim 1793, wherein the measurement device fijrther comprises at least a 
first measurenicnt device and a second measurement device, and wherein the first and second 
mcasin'emcnt devices are selected from the group consisting of a non-imaging scattcromcler, a 
scatteromcler, a spectroscopic scatterometer, a reflectometer, a spectroscopic rcflectometer, an 
cllipsometer, a spectroscopic cllipsomcter, a bright field imaging device, a dark field imaging device, a 
bright field and dark field imaging device, a non-imaging bright field device, a non-imaging dark field 
device, a non-imaging bright field and dark field device, a double dark field device, an X-ray 
reflcclomclcr, an X-ray fluorescence device, an optical fluorescence device, an eddy current imaging 
device, and a relatively large spot c-bcam device. 
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1816. (Original) Tl-jc system of claim 1793, wherein the measurenient device further comprises at least a 
first measurement device and a second measurement device, and wherein optical elements of the first 
measurement device comprise optical elements of the second measurement device. 

1817. (Original) The system of claim 1793, wherein the processor is further configured to determine a 
third property from the one ov more output signals during use, wherein the third propei^ty comprises a 
tliickness of a copper film, and whei*ein the macro defects or the micro defects comprise voids m the 
copper film. 

1818. (Original) The system of claim 1793, wherein the macro defects comprise copper contamination 
on a back side of the specimen. 

1819. (Original) The system of claim 1793, wherein the processor is further configured to determine a 
third property of the specimen fiom the one or more output signals during use, and whei ein the third 
properly is selected from the group consisting of a roughness of the specimen, a rougliness of a layer on 
the specimen, and a roughness of a feature of the specimen. 

1820. (Original) The system of claim 1819, wherein the system is coupled to a process tool selected 
from the group consisting of a lithography tool, an atomic layer deposition tool, a cleaning tool, and an 
etch tool. 

1 821. (Original) The system of claim 1793, wherein the illumination system is fiarther configured to 
direct L^nergy toward a bottom siu^ace of the specimen during use, wherein the detection system is further 
configured to detect energy propagating from the bottom surface of the specimen during use, and wherein 
iho first property further comprises a presence of macro defects on the bottom surface of the specimen. 

1822. (Original) The system of claim 1793, wherein the system is further configured to determine at 
least two properties of the specimen substantially simultaneously during use. 

1823. (Original) 'iTie system of claim 1793, wherein the illumination system is furtlier configured to 
direct energy to multiple locations on the surface of the specimen substantially simultaneously, and 
wherein the detection syslcm is further configured to detect energy propagating from the multiple 
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locations on the sin-face of the specimen substantially simultaneously such that one or more of Ihc at least 
two propcrdcs of the specimen can be determined at the multiple locations substantially simultaneoasly. 

1824. (Original) 'Hie system of claim 1793, wherein tlie system is coupled to a process tool. 

1 825. (Original) The system of claim 1 793, wherein the system is coupled to q process tool, and 
wherein the system is disposed within tlie process tool. 

1 826. (Original) Tl)c system of claim 1793, wherein the system is coupled to a process tool, and 
wherein the system is arranged laterally proximate to the process topi. 

1 827. (Original) The system of claim 1793, wherein the system is coupled to a process tool, and 
wherein the process tool comprises a wafer handler configured to move the specimen to the stage during 
use, 

1 828. (Original) llic system of claim 1793, wherein the system is coupled to a pix>cess tool, and 
wherein the stage is configured to move the specimen Irom the system to the process tool during use, 

1829. (Original) llie system of claim 1793, wherein the system is coupled to a process tool, and 
wherein the stage is further configured to move the specimen lo a process chamber of the process tool 
during use. 

1830. (Original) The system of claim 1793, wherein the system is coupled to a process tool, and 
wherein the system is further configured to determine at least the two properties of the specimen while 
the specimen is waiting between process steps. 

1831. (Original) ITie system of claim 1793, wherein the system is coupled to a process tool, wherein the 
process tool comprises a support device configured to support the specimen during a process step, and 
wherein an upper surface of the support device is substantially parallel to an upper surface of the stage. 

1S32. (Original) llie system of claim 1793, wherein the system is coupled to a process tool, wherein the 
process tool comprises a support device configured lo support the specimen dui'ing a process step, and 
wherein an upper surface of the stage is angled with respect to an upper surface of the support device. 
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1833. (Orieinal) The system of elaim 1793, wherein the system is coupled to a process tool, and 
wherein the process tool is selected from the group consisting of a lithography tool, an etch tool> an ion 
implanter, a chemical -mechanical polishing tool> a deposition tool, a thermal tool, a cleaning tool, and a 
plaling tool. 

1834. (Original) The system of claim 1793, wherein the system comprises a measurement chamber, 
wherein the stage and tho measurement device are disposed within the measurement chamber, and 
wherein the measurement chamber is coupled to a process tool. 

1835. (Original) The system of claim 1793, wherein the system comprises a measurement chamber, 
wherein the stage and the measurement device arc disposed within the measurement chamber, and 
wherein the measurement chamber is disposed within a process tool. 

1 836. (Oiiginal) llie system of claim 1793, wherein the system comprises a measurement chamber, 
wherein the stage and tho measurement device are disposed within the measurement chamber, and 
whereit\ the measurement chamber is arranged laterally proximate to a process chamber of a process tool, 

1837. (Original) The system of claim 1793, wherein the system comprises a measurement chamber, 
wherein the stage and the measurement device are disposed within the measurement chamber, and 
wherein the measurement chamber is arranged vertically proximate to a process chamber of a process 
tool. 

1838. (Original) The system of claim 1793, wherein a process tool comprises a process chamber, 
wherein tlic stage is disposed within the process chamber, and wherein tlie stage is further configurud to 
support the specimen during a process slop. 

1839. (Original) The system of claim 1838, wherein the processor is further configured to deteimine at 
least the first and second properties of the specimen during the process step. 

1840. (Original) ITie system of claim 1839, wherein the processor is further configured to obtain a 
signature characterising the process step during use, and whtTcin the signature comprises at least one 
singularily representative of an end of the process step. 
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1841. (Origmnl) The system of claim 1839, wherein Ihc procCvSsor is coupled to the process tool and is 
further configured lo allot a pammcler of one or more instruments coupled to the process tool in response 
lo at least one of the determined properties using an in situ control technique during use, 

1 S42. (Original) The system of claim 1793, wherein a process tool comprises a first process chamber 
and a second process chamber, and wherein the stage is flirther configured to move the specimen from 
the first process chamber to the second process chamber during use. 

1 843. (Original) The system of claim 1 842, wherein the system is further configured to determine at 
least the two properties of the specimen as the stage is moving the specimen from the first process 
chamber to the second process chamber. 

1844. (Original) llic system of claim 1793, whei'dn the processor is further configured to compare at 
least one of the determined properties of the specimen and properties of a plurality of specimens during 

use. 

1 845. (Original) The system of claim 1793, wherein the processor is further configured to compare at 
least one of the determined properties of the specimen to a predetermined range for the property during 
use. 

1 846. (Original) Tlie system of claim 1 845, wherein the processor is further configured to generate an 
output signal if at least one of tl:ie determined properties of the specimen is outside of the predetermined 
range for the property during use, 

1847. (Original) The system of claim 1793, wherein the processor is further configured to alter a 
sampling frequency of the measurement device in response to at least one of the determined properties of 
the specimen during use. 

1848. (Original) The system of claim 1793, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to at least one of 
tl^e determined properties using a feedback control technique during use. 
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1849. (Original) The system of claim 1793, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to at least one of 
the deiennlned properties using a feedforward control technique during use. 

1850. (Original) T}ie system of claim 1793, wherein the processor is further configured to generate a 
database during use» and wherein the database comprises the determined first and second properties of 
Ihc specimen. 

1 85 1 . (Original) I'he system of claim 1 850, wherein the processor is further configured to calibrate the 
measurement device using the database during use. 

1 852. (Original) The system of claim 1 850, wherein the processor is further configured to monitor the 
dclermined properties generated by measurement device using the database during use. 

1 853. (Original) The system of claim 1850, wherein the database further comprises first and second 
properties of a plurality of specimens, 

1854. (Original) The system of claim 1853, wherein the first and second properties of the pluTHlity of 
specimens are determined using the measurement device. 

1855. (Original) The system of claim 1853, wherein the first and second properties of the plurality of 
specimens are dctennined using a plurality of measurement devices. 

1856. (Original) The system of claim 1855, wherein tlie processor is further coupled to the plurality of 
measurement devices. 

1857. (Original) I'he system of claim 1856, wherein the processor is further configured to calibrate the 
plurality of measurement devices using the database during use. 

1 858. (Original) The system of claim 1 856, wherein the processor is further configured to monitor 
output signals generated by the plurality of measurement devices using the database during use. 



SN oy/P57,450 Response to Office Action Mailed 3/22/2004 



Page 9 of 13 



PAGE 9/13 * RCVD AT4/2212004 2:52:35 PM [Eastern Daylight Time] * SVR:USPT0€FXRF-1/2 ' DNIS:8729306 ' CSID:5127031250 * DURATION (mfn-ss):07JO 



APR-22-2004 THU 12:50 PM CONLEY ROSE & TAYON 



FAX NO. 5127031250 



P. 



1 859. (Original) 'llie system of claim 1793, further comprising a stand alone system coupled to the 
system, wherein the stand alone system is configured to be calibrated with a calibration standard during 
use, and wherein iho stand alone system is fodher configured to calibrate the system during use. 

1 S60. (Original) The system of claim 1 793, further comprising a stand alone system coupled the system 
and at least one additional system^ wherein the stand alone system is configured to be calibrated with a 
calibrnlion standard during use, and wherein the stand alone system is further configured to calibrate the 
system and at least the one additional system during use. 

1 861. (Original) The system of claim 1 793, wherein the system is further configured to determine at 
least the two properties of the specimen at more than one position on the specimen, wherein the specimen 
comprises a wafer, and wherein the processor is configured to alter at least one parameter of one or more 
inslTuments coupled to a process tool in response to at least one of the determined properties of the 
specimen at the more than one position on the specimen to reduce within wafer variation of at least one 
of the determined properties, 

1 862. (Original) The system of claim 1793, wherein the processor is further coupled to a process tool, 
and wherein the processor is further configured to alter a pai-ameter of one or more instruments coupled 
to the process tool in response to at least one of the determined properties using a feedback control 
technique during use. 

1 863. (Original) The system of claim 1793, wherein ihc processor is further coupled to a process tool, 
and whcrcit! the processor is further configured to alter a parameter of one or more instruments coupled 
to the process tool in response to at least one of the dctcnnined properties using a feedforward control 
technique during use, 

1864. (Original) The system of claim 1793, wherein the processor is further coupled to a process tool, 
and wherein the processor is furtlicr configured to monitor a parameter of one or more instruments 
coupled to the process tool during use. 

1 865. (Original) The system of claim 1864, wherein the processor is further configured to determine a 
rclniionship bctwccai at least one of the determined properties and at least one of the motiitorcd 
parameters during use. 
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1866. (Original) The system of claim 1864, wherein the processor is further configure 
parameter of at least one of the instruments in response to the relationship during use. 

1867. (Original) I'hc system of claim 1793, wherein the processor is further coupled to a plurality of 
nicasurcntent devices, and wherein at least one of the plurality of measurement devices is coupled to at 
least one of a plurality of process tools. 

1868. (Original) The system of claim 1793, wherein the illunoination system and the detection system 
comprise non-optical comi>oncnts, and wherein the detected energy is responsive to a non-optical 
characicrislic of the surface of the specimen. 

1 869. (Original) The system of claim 1793, wherein the processor comprises a local processor coupled 
to the measurement device and a remote controller compiiter coxiple<l to the local processor, wherein the 
local processor is configured to at least partially process the one or more output signals during use, and 
wherein the remote controller computer is configured to further process the at least partially processed 
one or more output signals during use. 

1870. (Original) 'I'he system of claim 1 869, wherein the local processor is ftirther configured to 
determine the first property and the second property of the specimen during use. 

1871. (Original) Tlic system of claim 1869, wherein the rtmote controller computer is further 
configured to determine the first property and the second property of the specimen during use. 

1872. -2056, (Canceled) 

2057. (Original) A system configured to detcnnine at least two properties of a specimen during use, 
comprising: 

a stage configured to support the specimen during use; 
a Tneasurcmcnt device coupled to the stage, comprising: 
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an illumination system configured to direct energy toward a surface of the specinnen 
during use; and 

a detection system coupled to the illumination system and conJfigurcd to detect energy 
propagating from the surface of the specimen during use, wherein the 
measurement device is configured to generate one or more output signals 
responsive to the detected energy; 

a local processor coupled to the measurement device and configured to at least partially process 
the one or more output signals during use; and 

a remote controller computer coupled to the local processor, wherein the remote controller 
computer is configured to receive the at least paitially processed one or more output 
signals and to determine a first property and a second property of the specimen fix)m the 
at least partially processed one or more output signals during use, wherein the first 
property comprises a presence of macro defects on the specimen, and wherein tlie second 
property comprises a presence of micro defects on the specimen, 

2058. -6632. (Canceled) 
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